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TITLE 



METHOD AND ARRANGEMENT RELATING TO DATA TRANSMISSION 



5 TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method and anan^ment in expandable modules, such as 
backplanes, PCBs» etc. More ^>ecially, the present invention relates to an arrangement for data 
transmission in an expandable modular system fonned of a plurality of scructiuaUy and electrically 
1 0 connectable modules. Betwem each module being located databus connectors, which allow 

comiection and discounection of the modules, each databus connector being connected to a driver 
and receiver arrangement, each comprising interconnected ou^ut and input channels, respectively. 

B ACKGROLIND OF THE INVENTION 

IS 

When arranging, for example microwave radio systems (e.g. MINI-LINK ™) in communications 
networks* there is a need for the constructor of the network to be able to acquire exactly what is 
needed without consideration for the future expansions of the system. 

20 Presently, the oonstiuctor of the network has access to a rack provided with a number of fixed spaces 
for di£ferent modules. However, an expandable and flexible system is required which is not limited to a 
fixed number of slots in a rack. 



In case of microwave radio systems, tht data bit rate travelling through the system is hi^. The data 
* p5 and other connections between the different modules are connected through the backplane of each 
module. In an expandable, modular system the number of modules to be connected is initially 
unknown. In a system with fixed number of modules it is not a problem as the baciqilane when 
manufactured can be Bdapted to the number of modules and desired bit rate. However, this cannot be 
foreseen in an e;q[>andable system. 
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Moreover, the system beside being robust must among others be able to handle: 

- hot^swap of modules (such as removal and insertion of controller cards) and baclq[)Ianes 
without bit error, 

- avoiding tenmination of signals at each end, which requires hardware or software control, 
5 - a large number of cormections, 

<- signal mismatch and reflection elimination, and 

- Point-to-Multipoint configurations. 



The same problem may occur in other systems for transmitting data with hi^ bit rates with a need for 
1 0 further expansions, such as inter-connectable controller cards etc. 

There are known technics for transmission of higti bit rates. In single-ended mode, for example, bit 
rates up to for example 34 Mbit can be transmitted in a short range (10 cm) without need for 
termination. It is also possible to manage hot-swap and dead state for non-active sections in the signal 
1 5 path. The braefits of this technique are: many siq>pUers can deliver the systems with same 

performance, it is single wired, it is simple and straightforward and it allows optimising signal quality by 
means of termination. However, the technique has some major drawbacks: it requires high voltage 
witti considerable Electromagnetic Interference (EMI), reduction of the signal amptimde due to Uie 
termination, short range and small interference margins. 

20 

Another known technique is DifiBsrential Mode. This technique is well known, can be used for very 
high bit rates, it has good int^erence nuvgins and low voltage oscillation allows low EML However, 
this technique requires signal termination, it is mpensi ve and can only be used in qjplications with 
fixed number of modules. 

Reflections are usually caused by mismatched impedances* i.e. changes of impedance along the line, 
among others caused by incorrect termination values. If the backplane is part of a transmission line, 
the use of termination is usually required. Whofi the signal travels down the bac]q>lane and encounters 

* : : :* matched termination Rr=Z, no reflection occurs. This is assumed to be the best case for signal quality. 

II 30 A non-matched termination to the backplane's loaded impedance, will result in reflections and 
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degFadation of the signal quality. 



Fully loaded, single-ended backplanes typically have a Zl value of around 30CI to 450 as their AC 
(loaded) impedance. For the matched case, the termination resistor value is equal to Zl» and the 
S resistors are located at both ends of the backplane. 

The DC level is reduced with two terminations due to the driver operating with a larger sink current. 
When low-impedance (30 CI) tennination resistors have been selected, we also must consider the 
resulting amount of load current that the backplane ICs will have to sink (per channel). The worst case 
10 occurs is when driving a backplane with 30 O loaded impedance and a signal with a 3V swing. This 
will require 200 mA of load current, but if the signal swing is reduced to IV, the current required 
decreases to only 67 mA. 

Most TTL baclq[>lanc ICs do not have the required cunent drive to pull the signal out of their wide 
I S threshold area; therefore^ they must rely on reflections to change state. The loaded bus impedance is 
the reason baclq>lanc driven are required to sink large currents. This must be done while maintaining 
their load voltage ratings to maintain noise margins. 



Fig. 1 is a schanatic wiring diagram, showing a differential mode backplane 100 comprising a fixed 
20 number of module slots S|,...»Sni a so-called Multi-Point bus configuration. A plug-in control card or 
the like can be inserted in each slot For each slot is arranged an input-driver 150 and a receiver 160. 
The connmon termination is achieved by means of resistance 170 and ISO between the output 
channels of the drivers and input channels of the recetvecs. Each resistance is about 100 n. 

♦ 

. . 25 US 4,790,762 discloses a modular prograixunable controller having an expandable backplane formed 
'^^r of a plurality of structurally and electrically connectable backplane units, each comprising a housing 

having at least a pair of side walls, corresponding edges of which define a seating sxuf ace against 
- ' ' * which an input/output module may be secwed. Between the side walls are located field wiring and 

control bus connectors which allow plug-in and removal of a module without disturbing the field wiring 
131) or control bus. The control bus segment in a backplane unit comprises an edge card receiving 
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cmmector in one side wall connected to a card with conductois protniding from the other side wall, 
the card also being connected to a control bus connector for the module. 

InDB 198 06 601 a high ^eed bad: plane connects each ciicuit boanl in parallel with tl^ 
S circuit boards in the system. The boards are connected together via at least one common signal line 
with plug connectors, which are subjected to a digiul data transfer rate. For a data transfer rate 
whose physical data frequency is greater than 10 MHz, the impedance of flie signal lines in ttie bus 
board with plug connectors is less than 30 Ohms. 

10 SUMMARY OF THE INVENTION 

The main object of the presoit invention is to provide an expandable and flexible modular data 
transfening system^ which solves die above-mentioned problems related with known techniques, and 
allows connection of an arbitrary number of modules without a need for a common end termination of 
15 the data signals. Preferably, the modular system is siackable. The arrangement according to the 

invention allows hot-swaps, a large number of connections, signal mismatch and reflection eliminatioiu 
and Point-to-Multipoint configurations, in a simple but yet competent wiqt. 

Therefore, the initially des^bed arrangement for each module conqprises a signal termination 
20 arrangement arranged between said output channels of the driver arrangement and the input channels 
of the receiver arrangement. The interconnection is adiieved by connecting output chaimels of said 
driver arrangement to corresponding output channels of another driver arrangement of another 
module. In the most prefened embodiment, the signal termination arrangement conqirises an 
: impedance load. The system is flexible, and the teraoination arrangement is arranged directly between 
is the output channels of the driver arrangement and/or the input channels of die receiver arrangement. 

Preferably, the module is a carrier for electronic components, such as a backplane. 

' • • - * The invention is most suited fer data transmission is high bit rate transmission. 



:?p 



PROG MR.546 21.12. *00 15:49 



GBG'S PflTENTBYFAi 



DAHLS 



FfiX 



lnlctP»ochrBg.veri(Bt 
2000 -12- 2 1 

HuvudfcDcen Kosson 




SIDfl 8/ 16 



5(11) 



The xnventioii also relates to a baclq>Iaiie unit, for structurally and electrically inteicoimection to a 
second backplane unit, between each badqplane unit being located wiring and databus connectors, 
which allow plug-in and removal of a module, each databus connector being connected to a driver 
and a receiver arrangement, each comprising output and input channels, said outputs being connected 
S to said inputs. Hence, between said output channels of the driver arrangeraCTt and the input channels 
of the receiver axrangement a signal termination arrangement is arranged The termination arrangement 
is arranged directly between the ouq>ut channels of the driver arrangemwt and/or the input chaimels of 
the receiver arrangment. The output channels of said driver arrangement are connected to 
correspoxuling output channels of another driver arrangement through said backplane unit. Preferably, 
1 0 backplane unit is arranged in a high bit rate transmission system. 

The invention also relates to a method of tenninating signals travelling in a databus, in an arrangement 
for data transmission in an expandable modular sya»i fbmied of a plurality of structurally and 
electrically connectable module, between each module being located databus connectors, whidi allow 
IS connection and disconnection of the modules, each dat^us connector being connected to a driver 
and a receiver arrangoaent, each comprising output and input channels, said outputs being connected 
to said ix^>uts. The medKK! comprises the stq> of anranging each module with a signal temaination 
arrangement between said output channels of the driver anangement aiul the input channels of the 
receiver arrangement. 

20 

BRIEF DESCRIPTION OP THE DRAWINGS 

In the following, the invention will be further described in a non-limiting way with reference to the 
: accompanying drawings in which: 



35 



:3D 



Fig. 3 
Fig. 4 



Fig. 1 



Fig. 2 



is a schematic wiring diagram of a backplane according to prior art. 

is a schematic cross-sectional view of a first embodiment comprising backplanes, 

according to the invention, 

illustrates a schematic wiring diagram of a system according to the invention, and 
is a schematic side view of a second embodiment comprising printed circuit boards. 
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according to the invention. 



DETAILED DESCRIPnON OF THE EMBODIMENTS 

S In tbe following, the present invention will be described in conjunction with non-limiting embodiments 
relating to backplanes and printed circuit boards (PCBs). However, the teachings of the invention can 
be applied to any system in which data transmission and expansion are needed. 



The structure of an expandable baclq>Iane arrangement 200 is shown in a schematic way in fig.2 
10 formed of a plurality of structurally and electrically connectable backplane units 21 0a-210b, three of 
which are shown for simplicity reasons. Between each backplane unit 210, wiring and databus 
connectors 220 and 225 are provided, which allow plug-in and removal of a module at least at one 
end of a backplane without distmfaing the wiring or databus. The wiring and databus segments in each 
bac)q>]ane tmit comprise a first 220 and a second connector 225, which connect to a second 225 and 
1 5 first coimcctor 220, respectively, of ttie precedipg or succeeding unit. Each badqplane unit 210 
comprises a connector 230 for connecting an external unit 240 such as a controller card, traCBc 
generator card or die like. 



In another embodiment as shown in fig. 4, the invention can be applied to a stackable (or in other way 
20 in series connectable) PCB assembly 400 comprisii^ inter-connectable PCBs 410a and 410b. Each 
PCB is arranged to cany components 40S at least on one side. The PCBs are connected by means of 
connectors 420 and 42S. 



The wiring diagram of a backplane provided widi an arrangement according to the present invention is 
25 schematically illustrated in fig. 3 (also applicable to PCB case). For each bac)q>lane imit 210 is 

provided a driver 250 and a receiver 260. Although, five backplane units are illustrated, it is obvious 
that the number of badqilane units is optional and not limited by any means, which is the advantage of 
the present invention. The drivers and receivers are of conventional type» such as bus LVDS ( Low- 
Voltage Differential Signalling) devices. The drivers and receivers can be arranged on the module 240 
30 or on the baciqplane. However, due to the requirements on short signal distances, it is preferred that 



PROG MR,546 21.12. '00 15:49 ^GBG'S PfiTENTBYf^ DfiHLS FfiX: ^ SIDft 10/ 16 

.WLtRatenf-ochreu.vertet 
2000 -12- 2 1 

7(1 1) . Huvudftjxen Kosson 

tht driversAwcdvers are ananged on the module 240. In case of the PCB stadc of fig. 4, the drivers 
and receivers (usually provided in one circuit package) are arranged directly on the PCB. 



In contrast to the fixed differential mode application shown in fig. 1, the data busses arc not end- 
S terminated. Each receiver 260 is provided with a resistance (Rt) 270 between its iiq>ut channels 261 
and 262, which reduces reflections. Moreover, the output chaxmels of each driver are interconnected, 
in this case over the backplanes (whm at least two backplanes are connected). The advantage of this 
configuration is that the need for tennination, which must be connected in and out (mechanically, 
electrically or through software control) is eliminated. In case of inter-connected PCBs the connection 
1 0 between the ou^ut channels can be achieved through the inter-connecting connectors. The result is 
that the impedances are distributed along the signal path. When a module is inserted or removed, 
some insignificant disturbance in the impedance of the modules may occur. However, through 
dimensioning of the terminations, this disturbance will not afSsct the overall impedance. 

IS Purthrarmore, it is also possible to arrange the teraaination 270' at the output channels of the drivers or 
botti at the output of the driver or input of the receive 270" and 270*", as shown in the ri^t-hand side 
of fig. 3. In these cases, the tennination must be arranged physically close to the input channels. 

For dimensioning Oie impedances, it is possible to stait fiom a fixed backplane, fiir example having 
20 Rf = 100 n, which gives 100//100 O = SO £2. For a backplane intended for five backplane units, the 
Rt of each receiver will be S * SO (2 = 2S0 which can be approximated to 220 CI (a fixed 
standard value). 

: The invention is not limited to the shown onbodiments but can be varied in a number of ways wittiout 
!2§ departing fiom the scope of the appended claims and the anangmient and the method can be 

implemented in various ways depending on application, fimctional units, needs and requirements etc. 
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CLAIMS 



1 . An arrangemem for data transmission in an expandable modular system (200, 400) formed of a 
plurali^ of structurally and electrically connectable modules (2l0a-210c, 410a'4I Ob), betwen each 
S module being located databus connectors (220, 420, 22S, 425), which allow connection and 
disconnection of the modules, each databus connector being connected to a driver (250) and a 
receiver (260) arrangement, each comprising output and input channels, said outputs being connected 
to said inputs, 
characterised in 

1 0 that for each module said arrangement comprises a signal termination arrangement (270, 270*, 270", 
270**0 arranged between said output channels of die driver arrangement (250) and the input channels 
of the receiver arrangement (260). 



2. The atrangeoMat according to claim 1, 
1 S characterised in 

that said ou^ut chaimcls of said driver arrangement (250) are connectable to corresponding output 
charmels of anodier driver arrangement of another module. 

3. The arrangement according to claim 1 or 2, 
20 characterised in 

that said signal termination arrangement comprises an impedance load (270, 270\ 270", 270*'*)- 



4. The arrangement according to any one of preceding claims, 
: characterised in 

. . !2S that said termination arrangement is arranged directly between the ou^ut charmels of the driver 
* - - - ' arrangement and/or the input charmels of the receiver arrangement. 



5. The arrangement according to any one of preceding claims, 
characterised in 

that said module is a carri^ for electronic components (410a» 410b). 
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6. The arrangement accQidiiig to any one of preceding claims, 
characterised in 

that said module is a baciq[>lane (21 Oa- 2 10c). 

S 7. The amakgement according to any one of preceding claims, 
charaderised in 

that said data transmission is high bit rate transmission. 

8. A backplane unit (210), for structurally and electrically inierconnection to a second backplane unit* 
10 between each backplane unit being located wiring and databus connectors (220, 225) which allow 

plug-in and removal of a module, each databus connector being coimected to a driver (250) and a 
receiver (260) arrangement, each ccunpiising oulpuc and input channels, said outputs being connected 
to said inputs, 
characterised in 

I S that between said output channels of the driver axrangemmt (250) and the izqiut chaimels of the 
receiver arrangement (260) a signal termination arrangement (270, 270*, 270", 270**') is arranged. 

9. The backplane unit (21 0) according to claim 8, 
characterised in 

20 that in ^t said termination arrangement is arranged directly between tfie output channels of the driver 
arrangement and/or the input chaimels of tiie receiver arrangement. 

10. The baclq>lane unit according to claim 8 or 9, 
: characterised in 

d$ that said ou^ut channels of said driver anangonent (2S0) are conneeted to cottespcHiding output 
channels of another driver arrangement through said backplane unit 

• • * 

11. The backplane unit according to any one of claims 8-10, 
characterised in 

that said backplane unit is ananged in a high bit rate transmission system. 
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1 2. In an anrangement for data transmission in an expandable modular system (200, 400) formed of a 
plurality of structurally and electrically connectable modules (210a-210c, 410a-410b). between each 
module being loca^ databus connectors (220, 420, 22$, 425), which allow connection and 
disconnection of the modules, each databus connector being connected to a driver (2S0) and a 
5 receiver (260) arrangment, each comprising output and izq»ut channels, said ou^uts being connected 
to said inputs, a method of terminating signals travelling in said databus, 
characterised by 

arranging each module with a signal termination arrangement (270, 270\ 270", 270"*) between said 
output channels of the driver airangement (2S0) and the input channels of the receiver arrangement 
10 (260), 
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The present invention relates to an airangement for data txansmissioR in an esepandable modular 
system (200, 400) fimned of a plurality of structurally and electrically connectable modules (2 1 Oa- 
5 2l0c» 410a-^10b). Between each module being located databus connectors (220, 420, 225. 425), 
which allow connection and disconnection of the modules, each databus connector being connected 
to a driver (250) and a receiver (260) arrangement, each comprising output and input channels, said 
ou^uts being connected to said in3>uts. The anangement for each module comprises a signal 
termination arrangement (270, 270'. 270", 270"') arranged between said output channels of the driver 
1 0 arrangement (250) and the input channels of die receiver arrangement (260). 
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